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FUNDAMENTAL EXAMINATION FOR STUDYING FISH MEAT.

II. A NEW METHOD FOR ESTIMATING THE PUTREFACTION OF FISH
MEAT.

Kiichi MURATA and Keiichi OHOIS[—II
(Aquatic Food Chemistry, Faculty of Fisheries, Hokkaido University)

Among various methods for examining the freshness of fish meat hitherto con-
trived, the detection by mesns of estimating the quantity of ammonia produced (when
the quantity of ammoniacal nitrogen develops to 80mg. per cent in fish meat, this meat
is regarded to be in incipient putrefaction) is most frequently used in practice and is
regarded as a standard method.

This is indeed the most reliable method for estlma.tmo' the putrefaction of fresh
meat, but not for dried, salted, antiseptized meat, etc., because it is impossible to find
the previously rapid developing of putrefactive ammonia in those meats.

In any species of shark meat, there is a content of about L5 per cent of urea.®
When the meat has lost its freshness, this urea ia decomposed to ammonium carbo-
nate, so the pH value of the meat rises from about 6 to 8. The developing of the pH
value is 50 remarkable that the formation of ammonia is learned easily by the colour
test of pH value. This remarkable development of ammonia in shark meat is recogni-
zed either in natural meat, or in antiseptic, salted and dried meat. So, if shark meat
is used instead of ordinary fish meat, when it is desired to study the putrefaction of
fish meat which occurs under various conditions, what results will be gained, comp-
aring with the ordinary fish meat ? To get the answer to this question just stated,
the authors carried out the below described experiments, e.g. for comparing the
ammoniacal developing period of urea-containing fish meat with the putrefactive
period of non-urea meat under various temperature, for determining the minimum
quantity of antiseptics in fish meat extract, and for investigating the effect of mixed
antiseptics on minced fresh meat, and also for studying the antiseptic effect of
salting and drying on fish meat.

Results as follows were gained:

(1) The ammoniacal developing time of urea containing fish meat (shark meat) is a
little shorter than the putrefactive time of non-urea meat (fish meat except shark).

(9) It is ascertained that the minimum quantity of antiseptics in the fish extract,
i.e. toluol, thymol, chloroform, is about 0.6 per cent at 37°C for shark, and toluol is
between 2.0 and 4.0 per cent for “Umazurahagi-fish” (Cantherinus modestus GUENTHER)
and between 0.4 and 2.0 per cent for cod, at the same temperature.

(3) Tt is known that the antiseptic effect of thymol on both minced shark and
“Aji-fish” (Trachurus japonicus TEMMINCK et SCHLEGEL) meat is peculiar in spite of
its slight solubility in water.
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(4} The putrefaction of shark meat is hardly found when the meat is dried up to
35 per cent of water content, but for mackerel, it is about 25 per cent. In the case
of salting, 12.5 per cent of salt content(when the water content is 60 per cent)seems a
limit of decomposition for both fish ment. And in dried and salted shark meat, the
limit of putrefaction is shown diagramatically by one straight line which is drawn
through the next two points, i.e. one point is on the 35 per cent of horizontal axis
(water content), and the other on the 12.5 per cent of vertical axis which stands on the
60 per cent of horizontal axis (salt content). This line is called the marginal line of
putrefaction in the drying and salting of shark meat. On the upper side of this line,
only a few samples were decomposed, and on the lower side, the preservative days
were proportional to the salt concentration (salt g. X 100 per water g. in 100g. of
ment). This line for shark meat coincides with the 2 weeks line of putrefaction for
the dried and salted mackerel meat, and below the 2 weeks line, the preservative
days were proportional to salt concentration as in the case of shark.

Observing these results, though the two experimental results do not coincide with
ench other difinitely, one can learn the tendency of the putrefaction of the ordinary
fish meat through the experimental results with the shark meat.

PACEBRERCIE . B 555, ZOoRTRISAV oL RV ZoRkELIZEATY
230N T E=2TRRECIOTHET 2HETH %o Hlb, 7 v ® = THRERSZHCHEM
S5, i 30megy OSREEDORELLIT, BEEH L LTWwWS0TCH 5, 5\ B4
2. RENERTH LGSR ENRERTH 2, ERLZ D HWRBE L2 b L 238
CoWwTRAIESREAGEND Do BIZIX, Rl 2RATRIERC XoT, BN 6 VER
HLTWAT YT THBIINT. BLT Y =2 T2RECAOTV3HA 35085 L, BE
HEED LOTIE, HEBILHEC I 5T o e2=TORMEEL N30T, Mg DT> € =
TEREDT BHREMBLAZIO LAEL T IV, E3BRDWTEEEFBEE18D 5,

iat. 4 2 WIE 15% Mo RE: ZOHRHICEA T, BEMETIs L, ZoR%E
NRa@c s I TRB T vevih )y PHEZSAEOLON L8 LY, BEOET
Y37 vreE=ToHKE. PHIEOBLIC 2Ty TEAICMLILE, Xy ¥ 2 HTH,
Wi, HiHl. RWRPELZ b0 TE. ENULOHMESESTAVERCIE. BA X VB S
P RRVEHCT V= T EERT %o T ¥ AOBERATR. ZOWEHRsEVHLES
Mg, Tre=7HEMNT 20 LAV EDT, ERREOR2 VabiLe, Ly 7Y T =74
BT, pHERE L LEAT MG, Try==TomERHo pHiEzREBL Tas
LMK D, 7=/ —n o v PR (D8 PR HABICEHT 2) (X pH fili2s 8 AHE TS
M6 ¥ AAOT ¥ E = THEREFADIIE PRABISHFRL 2. £S5 ER-WLL X
o ’

P T B L 7e— AR OB R 2T cik. RURBCHE L 2% A AO7T > = T4
BREEETIRCT, COBBEZEOE\—BARACDGTRDHC LBHREVWE S I3, EivssH
HKohE ShEMBDCTOPFEETO*,

hise VAROT VY =27 ERBIZ BT AROBEII E RATRETEWT Lk BERRL
THEWED, Rl Y AROT V== TERIMECERAC I IDOTHEME. Y XHOT >~
== THERL-RANOEIK L Ofic iz ME ¥ X3 538 L, I, TEB RIS D 5 72
55 L¥zT, TOEBRETOROTH 5,

— 129 —



— 0e1—

oYK D ¥R
206 Ty v B 212 L0 T

HoMe £+ PNEMENEI < &

BEFH L

=22 LD g 2N

CHERWLACETHL=2 2L
WXEH YR MA BT £
FALGAT *SURMEIALEH T W

A S
MR
BPES R
QAT
E R o> o
moo(}}\s
.. Y

B v
N o~ e
N g
4 O Ll
oy <+
N )4
oo S
- Gk il
H o J
g ° S

TEAFHBHFI2LC T AUS ‘2L

MWENE] ¢ 4 v+ =OWEN 2
C T Y WBOEYY °¢ 220 Y
M7 TR 2NYGCEY MY O

MR LN ZENY G oD% ¢

TAEWOthy + =@ “IYRON

5 R
% B3
o S
SR
F ¢ 8
2
o8
& =
o
B2
%nghl
w
RIS
K m
w I
&
t ﬁ

L

@ UNYTEY QLW 2
6 ¢ 2N B T MUE— o MEE 4

(Ll L MUY T B MR R

@ (NHHINTN9) 11y204900 $NQ0J0I8

2l o
IR 1413
<2
X P
SBER
”N"‘_{
Ny J
m [
g NP
V\hl'r'o
k{\:m\-
SRR
gL
Mo
\’2@%
_ 0
n s 3
R
§57

B A B
2R
m@*%ﬁ
& b3
ﬁqzﬁég
R
Be R
oS R
Zop R a
"ORE DY
bl B
E AV °
C 3N

AW oN

- Q u

IR LMY 4

O ERH
e FEToyBoPHY

RO T VITFE B OMY oYy
A28 Fdsi P

DDJIL~G ‘LE~EE L8 A XA Z
Ar4 “298FL

5%

'l

%N

Table 1. The putrefactive changes in urea-containing fish ment and non-ures meat under various temperatures.

temp. 37°C 23~27°C 5~ 11
" samples . minced minced e T T mineed” minced . T minced minced
) minced deurea “kichi ji mt "“_d deurea “kichiji minced deurea “kichi ji
shark hark fian” shark k MAARIE shark ] tish”
meat shar ish et shar fish meat shark fis
__ days N meat ~ meat ) meat _ meat o _meat |  meat
very very very very very very very very very
0 fresh {resh fresh fresh fresh fregh fresh fresh fresh
-  developing | ~developing | developing | develo sing - ' ; | T
ammoniacal | putrefactive | putrefactive ammoniasal .
1 odour odour odonr odour fresh fresh fresh fregh fresh
o ~ faintly _faintly faintly faintly ) o ~ o ~ o
| developing developing o )
e P08 "
2 vigorously strongly strongly strongly put(x;g;)?]a: ve p“tf)f’{ 0?1(’: ive ditto ditto ditto
o o 1 ) ____’ _ faintly faintly - i e
developing developing developing
. ‘o . ; ¥ . ammoniacal | putrefactive | putrefactive
3 ditto vigorously vigorously vigorously sty ougly strongly o lour odour P odour
: faintly faintly faintly
Shark...--- Squalus suckleyi (GIRARD) Kichiji-fish ...-Sebastclobus macrochair (GUENTHER)
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Table 2. The antiseptic effect of toluol on
“nmazurahagi-fish” extract at 87°C. (units :
Volatile-N mg!/25c.c. extract)

T o T s
raw control I.ISW 2.06 | 7.23 \ 5.8219.30 ] 6.27
heated control 1.28 _é—gsv 5.80 | 5.60 |18.80]
toluol  0.4% 073 | 2.11 1 3.51 | 3.54 | 2.12 | 14.1
o 2.0% 171 ? l.a4 | 1.21]2.31
o, 4o0% 115 1.16

r o 40.0% | l0.67 Mﬁio.85 0.63

“umazarahagi-fish” Contherium modestus (GUENTHER)

Table 3. The antiseptic effect of toluol on cod-fish
extract at 37°C.

Fig.1l. Showing the anti-
septic effect of toluol on
“Umazurnhagi-fish”
extract at 37°C,

(units: Volatile-N mg./25¢c.c. extract)
@Ngggmlxo’ 3 4'5‘6]7}8
raw control 0.57 ‘2 .78 17.5 1369,39.2 |
heated control [3 54 22.0 | 26.9 ‘_\i { 1
toluol 0.29; ] 9.85 | 5.07 :2& j‘zo 5194 4l \ -
v 0.49 | Tié) 1.29 11.4425.232.8 j
v 2.0% | [—0.83,1.2—5l 0.91 Jl;l 54{121—5\52\1_—35

+Cod-f ish”...--
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Fig. 2. Showing the;antiseptic
effect of toluol on cod-fish

extract at 37°C.

[oR 3

raw contro/
Ted controf
A& 02% tolvo/
8 04% toluvos
®  20% tolves

Table 4. The days of developing ammonia in
shark extract, antiseptic for 82 days at 37°C.

07§55

days

SIEy P A~ L TRAT + & EIHET 5.
20 DT B T L h5IDk,
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WERIEMF: 12P20H i sLET 75V
¥AORREWRLE L. civeREROKT S H
LT+ A &TBL | 2o 50c.c ¥ 100c.c.
BEZA7 S5 A3 AN, BHi, FILL =+ A0
100c.c Tt#HLFx. ZeerFra, v A F—
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w2 10c.c., v it —n 10c.c., F=—n 10g.)
Wil 7 F n~ Y > 41.7%) gzkof. B
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Concentration — | chloroform | toluol | thymol imixture fnrmalixx 7t OTHDB, P LA~
Y | 2days | 2days| lday | Iday | lday n Tk 04~0.622 TR
002 R i 1 : WEHBY, rmw 7t
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- Note: The antiseptic effect for 32 days is shown in blank column.

BT2X5CH3,
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Table 5. The mixing ratio of antiseptics.

no. of samples I | [(rnw)‘(heatEd)
\1 234'5 6’7‘8 9 10 11 - 12
antiseptics | | i
thymol 3 ,2|2 1[1.1]0/ 00,0 0 0
chloroform ' 0 | O 1112‘§13011g2}3 0,0 ] 0
—— - _l R L —
toluol S0 1 030;12]2;110,310"0
. i | |

Table 6. The effect of mixed antiseptics on minced manji-fish meat at 37TC.

(units :  Volatile -N mg2s)
No. '
dap 2 3 ) 4 5 6 7| 8 g 10 DR
- ' 7 : I i 25.3 .
0 i ‘ l o ‘ ’w ) 1 R R 4%
1 23.6 | 22.8]| 22.8 \ 22.8° 24.9 . 31.2 | 29.5 ‘ 37.4| 40.8].20.2| 117 | 9.2
2 29.5 | 32.4 23.6} 25.3 1 20.6| 26.9|108 |255 |316 |16 |323 |75
RS N R — [, ' — e o
3 31.6 | 25.7| 15.6 ] 28.2 1 25.7| 26.1|327 |493 |594 ‘326 640 | 331
| i LU R SR I N | | -
6 39.1| 28.2 26.9)' 20.5@ 25.3! 37.5 ! 870 | 403
5 51.1] 38.7| 32.4 ] 26.5| 29.5| 38.7 ‘
6 49.4 | 30.3 37.1[ 25.7 | 20.1| 38.7
7 | 51.5| 36.7| 38.3 ' 38.7 | 22.7| 49.3
8 46.4 | 45.2| 30.8| 37.5| 18.1| 55.3
9 56.5| 33.3| 30.8| 35.8| 43.0| 49.8

“maa,ji-f ish”

Trachuras japonicus TEMMINCK et SCHLEGEL

Fig.3. Showing the effect of mixed

antiseptics on minced “"maaji-
fish” meat at 87°C

Nmg.%
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Fig. 4. Showing the effect of mixed

antiseptics on minced “maaji-
fish” meat at 37°C
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The effect of mixed antiseptics on minced dochizame-fish

Table 7.
ment at 87°C. (units : Volatile-N mg%)
No.! : |
(%1 2 13 4 5 6 7| 8 9 10 11
0 1136 ‘ - S ’
1 |20713.2 150  15.0 | 13.2 | 13.2 | 13.2 | 17.0| 13.2] 17.0| 556.5
2 |2.4[17.0 22.6 : 20.7 | 15.0 | 17.0 | 17.0 | 13.2| 20.7| 24.5| 698.1
3 |35.8]12.0 17.0 | 20.7 | 17.0 | 20.7 | 20.7 | 17.0| 20.7 | 26.4 | 735.8
4 |49.0|22.6 207  20.7 | 22.6 | 24.5 | 22.6 = 116.9| 20.7 | 128.3| 809.4
5 [49.0120.7 22.6  20.7 | 20.7 ' 245 | 24.5 | 313.1| 18.8| 313.1| 771.7
6  149.0 | 24.5| 24.5 | 26.4 | 22.6 | 22.6 | 28.3  567.9| 33.9| 556.6 | 826.4
71509 |15.0 | 24.5 | 26.4 | 24.5 | 26.4 | 64.1 ; 473.5 | 171.7 | 671.7 | 849.0
8 158.2128.3 22.6 ' 30.1 | 22.6 | 22.6 |362.2 | 901.8| 420.7 | 735.8| 905.6

“Dochizame—f ish”..--.. Triakis scyllium MUELLER et HENLE.

Fig 6. Showing the effect of mixed
antiseptics on minced
dochizame-fish mesat at 37°C.

Fig.5. Showing the effect of mixed
antiseptics on minced
dochizame-fish meat at 37°C

Nmg.%
700[
800t
700
6001 1

300 /0
400
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200
700 /

days
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SICLTiT V% Ak, COBROEE X, AR 100g. e LcFrz—~nr iz, HwiEkrnr 74
A b dee M2 d 0% Rxly L LTRLTH S,
BIRER <7AlcoWT
EEatfE: TAbHeWEE I A< T Y (Trackurus japonicus TEMMINCK et SCHLEGEL) O
FARAZHAL Ly LEEOHATHES BA L. =MA7 7 2 3t Ah. Bl. 37°C. b %
NIVBH ERCHARALROCT ve=2T 2R Lk, ZOMEXH O, H3RBTELH
Cirdo ks LECGHEEROREH 2220, 1000C. 205 EmEL \ BIP%Er 1%
o7 7 SHRPEMZ2DIOTHD (ZOHE 1Z o~ 7 NP0 BRBIERz MR L B
2%
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T PR SEL (B2 25, MAL CERBLMREBPE L 20 L, 5 TRVWHIBRE
THECELWERZ AV,

FIWE FF¥ARICOVT

F1IERE2 AR EERI1H200 Kl sy FF¥ 2 (Triakis seyllivm MUELLER
et HENLE) AT 2\WTfT2%,

RBAER: £7% FORRUCBOECRALND L5 TH B, EIRHEHLTEZII Z
OEBRT 7 PRICOVWTHLNZ b0 EEL B . TWw2,

R BV ZREREUERCEIBERR

WEAR T OCH A3 SR ORI BUC RIE TE E Sn B 7 C RO BER XA H Teo

F1RE kVr BT 1l

THNR S Lk v ¥ -5 (Scomber japonieus HOUTTUYN) OFAOH» LIRN LA
Ll B ETHRL TROKGE RO+ 6 L 2, ’

BB R OB & admlEm w B & |erml®m R B & |GkR

! |

W wrt e w8350 ars amm el |e) | wns gme  39.2%
@ 7 2 WA 6.0 |@] v 4C s> 503 |B »6C > 198

Table8. The developing ammonia in dried mackerel meat at 37°C.cunits: Volatile-N mg%;)

No. 1| 2 3 | 4 1 5 l 6
samples control dried meat idried meat © dried meat 1 dried mesat dried meat
oy ST 683 L es0 L osl4 | 503 | 392 | 19.8
original meat | 26.2, 26.2 ! ' fﬁ o _ o
0 68.1, 69.0 . 44.8, 45.2|  41.8 52.0 4.0 490.7
1 157 57.5|  41.7| 59.2, 60.5 4.5 52.6
2 1" e5.5, 74.566.0, 66.0| 67.6, 67.9 ' 61.5, 66.0
3 1565, 159.2 |  65.0 | 54.7, 59.9: 48.2, 48.2 93.0
4 o 74. 755! 44.0, 47.8 45.2, 45.2 100.
5 - 125, 192 | 40.5, 41.8  38.9, 48.9 . 100, 100
6 - 442, 497 | 49.5, 51.8° 35.2, 59.4  91.5, 97.3
7 ) 50.3, 50.3 ;| 47.4, 50.5 | 109
9 - - 49.7, 54.2 O -
1 - 120.4, 122.3 B
Y - 129.8, 133.3 | 45.5, 64.2| 83.4, lI1.4
13 506, 510
14 - 46.5, 48.0 | 108.0, 127.5
20 I B B 68.6 | 106, 110.5
23 ) ' 70.0
2 72.9 136.5
32 - | 136.5 54.9
33 - 126.2, 140.0
35 161, 197
43 352 83.5

mackerel.----- Scomber japonicus HOUTTUYN
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Table 9. The relation between the degree of 3~18°C. 1o 1 EEHEL

drying and the preservative days.
Y 4 Zeboic, HIEHE & L

T ! { H
No. 1] 2 31 a 5 © 6 .
. * ) I R N T\ 7 OOBHAE R
. t |
moistare % | 68.3 65.0 ' 61.4) 50.3 | 30.2 108 #1100g. B LT 1g. ©
| 5 .
preservztive days! 0 @ 2 | 4 10 | 30 ;mor;:Bthan BT, ESEEE

EL T EoBicAh
FRLTITCIED, BT o272 ERE L, Z0RrHE 8RR,

PEOHRL ) L LT v = 753G NT 282 IO E RA L, 2KE &8
BE L OBBRLHIFCR T, COMBEMER L L TBERRNEH WD, BORRCE~
L. REIBRIE LS5 TH D,

E2HE skoYn@lcowtT —2--

THA0H AL AF v ¥ "OFAERAL L. civcg&Er 1, 3,5, 10, 15, 20, 25%
M2V12 e WL 0Lt thR. BB LTl oBRBREERL. FTilo 1THEORE ¥k
D,

Fo BRA | &k RWEER WBE | & xR ame|FR|wRs | & AR [eBR
Wl mler 05 Nl sel 66.7] 2.910 @ | 1001 63.2] 9.0
2] 1o1 69.2 1 0.9918) | 3m2 |49.2 51.5| 4.34] 14 | 1002 | 28.5 28.8| 17.60
31 1o2 | 60.2 60.9| 1.270(9) | 323 7.5 458 15 |15 61.1 | 13.04
4| 1o3 | 48.6 48.7| 1.65110) | 51 66.3 | 4.76] 16 | 20 59.6 | 16.65
B)| 104 |34.9 35.0] 2.08l ) | 522 57.0 | 6.0} 1 |25 56.0 | 20.00
6| 1o5 | 158 16.3| 27002 | 503 [ 45.9 46.0 7.94

CHSITHIER E LTy & v v SHBR G & o ¥ ~BIAOESY ¥+ 1 0.5% OBE&TNE «
KOBERELIE. b e BHERCANSTC. c kB L, @7 =T rERELT. %
10RO R L1537

DEofRID, S1BREASC, £ELTY ve=T320cE8MT 28 2B LA L
<\ BXKE, ARERCEEBELEEBELE 2RO b oREFIIERCR T,

EIRE kP ALOVT I~

9 ANE i shes >y “OFREIEAL LT B OBECERL ., Fic. i
LIt xOBROEEY ML T, XOLTHBOEM 2EO%.

o REL | Ak R RERER wRE 2 kR REE#R wRs | 8 xR RER
w000 |06 710 i leoois 50.27 13.1] 13 | 4000 24.8| —
@) | 7010 644 9.8 | 5000 |34.1 34.4] —| 14 o1 24.6 | 0.99
(8) | 70015 50.0 | 16.7] (9} | 5023 33.1| 2.01 (5 | 4003 24.11 2.91
) | 6000 |57.5 57.7|. —|u0|5005 32.6 | 4.76] g 3000 | 12.5 12.6| —
(5) | 6005 54.8 | 4.76} (1) | 50010 31,1 9.9} @ 3001 12.4| 0.99
6 | 60210 52.4 | 9.1| 13 | 50215 29.8 | 13.1 |

THLICHIER L LT & > BRI EEoRkemizbo k. ARRKRELT1~3% 0
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Table 14. The developing ammonia in dried and salted mackerel meat at 37°C.

No, | 1| 2 l 3 | 4 5 6 7 8 9
samples 0510 70015‘ 6005 | 60010 | 60015 5000 5003 | 50m5 0ol
moisture % | 61.3 | 58.6 : 52.2 | 49.8 —‘17:'7“?3"7 445 “‘Tsé’(ii{'
salt 9 9.1 | 13.0 | 475| o | 3.0 — | 2.9 | a5 0.1
}ys““\“"“/ 148 | 220 | oa | 183 | 23 | — 655{ 0.9 21.8
2 77;3.‘8777?7 | 2.6 | 220 | 26.7 | 423 { 412 | 39.0 | 37.9
3 ' o7 | 275 ' 7.1 g@mi
4 § 34.6 27.3 | 54.7 )
6 41.2 | 25.4 | 37.5 25.4 363 | X010 w.0 | 316
7 8 9 s | 44
10 55 30 | 45 i 2% s 59
i 54 | 34 48 e 24 ‘g‘j 7‘?_‘1 b
13 6 | 40 | | 2 | o o i 46
14 30 L » 43
15 | dz;ﬁ% 4
16 34 | 34 | 25 R ™
18 o 2 o 40
20 ! 35 26 ‘ 42
26 | 2 e
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Table 10-1. The developing ammonia in dried and Table 10—2.
salted mackerel at 37°C. (umi?s:Vola.tﬂe-N mg) No. - s 9 10 11 12
No. 1 2 3 4 5 6
. - samples 3,1 3,2 3,3 5,1 5,2 5,3
samples control | 1,1 1,2 1,3 1,4 1,5 1™ %5.3 - 5
- _ — i 2 66.7 * 47.5 66. 7.0 )
moistare %6 | 697 | go.o | 602 | 486 | 349 | 1.8 moisture 51.5 > 12 46.0
0.5 60.9 | 46.7 | 35.0 | 163 salt 9 2.91 4.3¢4, 4.58| 4.76| 6.07| 7.94
salt 94 0.99 | 1.27 1.65 2.08 2.70 S P
o eomess dagr 2 K| 431 8.63| 9.65| 7.18| 10.45 | 17.25
W 1.45 ] 2.10 | 3.40 | 5.95 | 16.85 @ys e -
ay =3 0 22.3| 36.7 | 38.5 | 20.9 | 29.5 | 39.6
0 * 25.5 | 27.2 40.3 49.7 54,5
21.8 : 1 4.3 5700 32.2 | 30.4
1 77.8 | 3817 . 6.5 B 42.2
78.9 | 41.0 | 47.4 B 2 8.7 5.7
2 ] 449 | 161 | 56.7 .
3 . . B . .
3 ‘ 415 9.0 8.1 37.0 266 44.3 36.5 79.0 28.3 38.9
4 | 52 4 52.6 144.3
62.7 “114.5
6 | 8.9 | &7 6 s | 33 57.7 | 0.2
7 83.8 68.8 7 145.7 56.3 76.3
8 103.5 | 67.8 s 254 66.6 134
’ 145.0 9 93.5 71.6
10 68.8 —
_73.0 10 103 1202
58.5 .
13 59.4
15 67 Table 10—3.
20 46.8 No. 13 14 15 16 17
- 46.8
28 87.0 samples 10,1 10,2 15 20 25
37 71.6 moistare % | 63.2 | 23 | 6l.1 59.6 56.0
. . galt % 9.09 | 17.60 13.04 16.65 20.0
Table 11. The relation between the degree of drying N T R
and salting and the preservative days. gla\ys'\ St\» o 75;40 7 61.6 7217.”277 - 319 7375.7*
No. moisture%} salt 25 salt concentration % |preservative days 0 33.1 37.0 19.7 27.5 25.5
1 70.1 | — — 1 1 24.2 24.6 21.6 21.9
2 69.2 0.99 1.45 1 3 66.0 41.2 36.3 26.0 23.7
3 60.5 1.27 2.10 2 4 106 41.5 32.1 25.5 24.5
4 7 48.6 1.65 3.40 3 6 39.4 46.5 23.3
5 35.0 2.08 5.95 7 7 63.3 27.9 26.1
6 16.0 2.70 16.9 more than 37 8 45.0 62.8
7 66.7 2.91 4.37 2 9 49.3 67.9 28.9 25.3
8 50.3 4.34 8.63 5 10 82.3 32.5 28.9
9 47.5 4.58 9.65 8 12 46.0 74.4 28.4 21.4
10 66.3 4.76 7.18 2 13 87.7
11 57.0 6.07 10.45 7 15 49.6 112
12 46.0 7.94 17.25 9 20 175
13 63.2 9.09 14.40 4 28 38.7 60.3 30.5
14 28.6 17.6 61.6 more than 37 35 59.6
15 61.1 13.04 21.2 14 37 240 28.1
16 59.6 16.65 27.9 30 38 209 42.5
17 56.0 20.0 35.7 more than 57 57 23.3




Table 12-1. The developing ammonia in dried and Table 12—2.
oy [ ey o
salted mackerel meat at 37°C. (units:Volatile-N mg2;) No, s o 10 11 12
No. 112,314,156 17 samples | 5000 | 5003 | 5005 | 50010 | 50015
samples 700 0 1051070015602 0600 5 60 1060015 moisture % | oy | 3.1 | 32.6 | 311 | 29.8
moistare % | 408 | 64.4 | 59.0 | 207 | 54.8 | 52.4 | 50.2 salt % — 2.91| 4.7 9.1 13.1
: e 2 7 salt conc.% 1
salt % — o167 — | 476 9.1 13.1 days ——— | | 882] 146 | B3 | 4.9
salt conc.%6| i — N e . 0 27.9
doye 2l sonere 14.3 | 28.3 8.67, 17.35) 26.0 ; 53 55
- 7.7 30.3 | 38.8 30.5
0 5] 132 -2 28.2
) “30.3° T29.7 {263 3 21.3 | 55.5 55.5 39.3 39.0
35 33.2 1 28.2
o s 4 31.5
2 TTeoq (T~ |7 B
e 5 20| 222 | 226
3 27.8 | 16.5 [111.0 | 49.5 | 30.2 | 26.5 7 99.3 21.1 99.4
" ) rracH 23.8 | 21.1 39.0
B 44.9 9 35.0 | 23.8 o
51.3 32.8 3L.5
5 - hind 0| AT | 32.6
7 57.4 81,5 1 S 29.0 31.7
8 63 14 66 34| 2.8 31.9
55.2 B T
9 89.6 16 59.0
10 124.5 | 19.8 35.2 18 97
n 19 100
14 | - 20| 2 - 43.7 |
N . 2 5.5 ' }
3 78.3 i |
| 5.5 - o _
16 38.4
. - 25 77.6
2 1%
149 29 81.4 70.5 o
34.0 .
24 22.3 34.0 30 | 8.7 53.8
pe 52 32 84.6 70.4
B} _ S 35 83.8 61.7
2 _ > 40 157 | %89
30 4.7 s 2o | &1
- 39 48.6 59 45.3 34.8
. B o 58.3
36 43.0 39.3 59,1
38 ] 40.2 46.7 Table 12—3.
40 30.0¢ 43.9 No. 13 | 14 15 | 16 17
5 N 323 samples 000 [9001 | 9003 | 3000 | 3001
AU . - 2.5
— ture 9, 4.8 | 24.6 24,1 12.
59 27.9 39.3 moisture % | 2 2.6 4
salt % - 0.9 2.91 — 0.99
~~__ salt conc.%
_ . dags o ST - 4.0 12.05 — 7.99
Table 13. The relation between the degree of drying — o *43 "'9 0.2
and salting and the preservative days. 22'5 .
: - | )
No. lmoisturezs| sa't %5 | salt concentration 9 | prescrvativelays | 23.1
s : - 2 2.3
1 70.8 — — 1
3 24.0 | 23.9 45.8 42.0
2 64.4 9.1 14.3 8 35.8
4 4.5
3 59.0 16.7 28.3 more than 59 5 Ilg'g
4 57.6 — - 2 7 5.2
- 17.3
5 - 54,8 4.8 8.7 7 9 19.8
6 52.4 9.1 17.4 18 10 25.5
T 0.2 5.1 %.0 more than 59 11 24.9 | 26.4 17.8 19.8 22.1
- — 14 - 29,3
8 34.2 — — 17 > 42.0
- L 42.0
9 33.1 2.9 8.8 25 2 3.5
— - o 52.8
10| 326 4.8 14.6 40 24 228
11 31.1 9.1 29.3 more than 60 25 58.3
12| 29.8 13.1 43.9 more than 59 29 192 51.7
—|— 2 30 38.6 52.7 50.5
13, 24.8 - - 32 63.7 | 64.8 | 9.7
14| 24.6 0.99 4.0 40 35 42.9
15 24,1 2.9 12.1 mere than 59 36 49.5 33.6 35.5
- — 4
16 12.5 — — more than 59 4 gg 3
_ 43 .
79.0
17 12.4 0.99 8.0 more than 59 132_ —
45
141
59 395 48.7 48.0




Table 15. The relation between the degree
of drying and salting and the preserva-

Qr

Fig.7. Showing the preservative

days of mackerel meat at 37°C.

tive days. in vavious degrees of drying
c : » N call | preservalive and salting. '
Ro. | moisturegy salt 2 concentration%fp days % .
1| 63 9.1 14.8 7 2w
8
2] 586 | 130 22.1 1 2
— e § o |srexpt.
3| 52.2 4.75 9.1 7 3 ot
_ 3 & 4ih expr.
4] 4.8 9.1 18.3 more than 26 S5t
;—1 47.7 13.0 27.3 'more than 26
6| 4.8 | — | - — b4
7| 45 | 2.0 6.55 N
3 E 8.6 | 475 | 109 10
o 4.7 [ 91 | 218 more than26
Fig.8. Showing the relation between
the concentration of salt in macke-
rel meat and the preservative days.
50
v *2nd expt.
= % 3rd expt.
O 40| «x x  A4rh expt.
2 EOSRE YHARICOLT
2
g3 ERECERS AR ORR BT A
b x b, RAVHCHEESRAT SV /¥
& 20 ) 4 DA ERA L L 2w s Loz of
: EriEikl, FcxoRogEEmi T, F
10 2000 FoSBHEOA LED %,
%) a
70 chpoRkhT, 1% oM LEWY 2 AL
0 020 307 mz . REHEREC AN, HicPREABHKEA
0 . — -
Sait conc, nTERL, 87C. S, PRAERILOFEY)
Bae | B 4 | AAR | REE | B | stes | ke KB | B8 | sons | ek | SRR
N “'gim'*’—g’___b:"g e - ; v el ;)M"Vo T A
W | Boo | 26% _° a) | 7020 60.9% _% @) :60m1 55.9/‘> 0.95%
@ | ol | 71.8 0.99| @@ (7001 | 69.2 0.99] g3 | 6003 | 54.9 2.91
3 | 503 | 7.5 2914 13 | 7003 | 67.8 291 w 6005 | 53.8 4.76
4 | 7505 | 69.1 4.76| 14 | 7005 | 66.5 4.76| o4 |6d7 | 52.8 6.54
© | 507 | 6.8 6.5¢| (5 | 7007 | 65.4 6.5¢| @5 | 60010 51.4 9.08
6) | 75210 | 66.0 9.08| (i | 70010 | 63.5 9.08| @ |[60215| 49.2 | 13.05
M | 5015 | 63.2 | 13.05| @ | 70015 60.8 | 13.05| @n | 60020 | 47.1 16.68
B | 7522 | 60.4 | 16.63] {8 | 70020| 58.3 | 16.68 | W |[6do25| 45.3 | 20.0
© | 75025 | s8.1 | 20.0 | a9 | 70025| 55.9 | 20.0 | gy |5020 | 50.2 —
1) ( 5030 | 55.8 | 23.05f§ @) | 6000 | 56.6 — | @ |5001  49.6 0.99
I '




@1 ! 5003 | 48.7 2.91| 89) | 023 | 39.1 2.91 | (47) | 3025 | 30.1 4.76
@2 | 5005 | 47.8 4.76 | 40) | 20w 5 | 38.5 4.76 | &%) | 3007 | 29.5 6.54
33) | 5007 } 46.9 6.54 | (41) | 007 | 37.7 6.54 | (49) | 30010 28.7 9.08
(34) ’ 50010 ] 45.6 9.08 | (42) | 40010 | 36.6 9.08 ] (50) | 2000 24.7 —
(35) | 50015 | 43.6 | 13.05| (43) | 0o15| 35.0 | 13.05| (51) | 20> 1 | 24.4 0.99
(36) 5320 41.9 16.68 | (44) | 3000 31.6 — (52) | 2003 24.0 2.91
(37 40> 0 40.3 - 45) | 30> 1 31.2 0.99 | 83) | 2005 23.5 4.76
38) 40w 1 39.9 0.99 1 (46) | 30> 3 30.7 2.91
Table 16. The relation bstwesn the degree of A EFA. HI6RR T O 1Rl »
drying and salting to shark meat and the XS AR B
‘preservative days. (units: Volatile-N mg2%) :
T Tive DEDHREL D SATOR
No.|samples !moistureyl salt %l sav . preservatlve
i o, concentrationg; days FRIBEE & AR H B B 5 ok
117, 0 726 | — = ! B CALEFHIOEICTT,
217, 1° 171.8 1_0.99 1.37 1 E % W @%@' %7!‘.&“:
317, 3 70.5 2.91 4.13 2 9lals 58 IEE 106 & » e & %)
4175, 5 ' 69.1 4.76 6.88 2 B, FAEoTvesT
5|75, 7 61.8 6.54 9.49 2 SERIC kO CTIEKERRT &
6 175, 10 66.0 | 9.08 13.75 6 L7kERe. Y2OoT7v =
7|75, 15 63.2 | 13.05 20.65 10 7&K & PREESIOHR I X
8 |75, 20| 6.4 | 16.68 27.60  |morethen65 P g | FokhIL LS, KBS %
9175, 25, 58.1 | 20.0 34.4 more thean65 LT\ & & 93l B
10175,3 ! 558 | 23.05 41.3 more than65 5 TR DIy o B TR
11,70, 0 695 | = = 2 RO 58 OB A
12470, 1 ©2 | 0.9 LB |2 & { LA A EAIRIC K 5
13|70, 3~ 6.8 2.91 4.28 2 T L3N BI Be I A HOULS
14170, 5 | 665 4.76 7.15 3 Tty BEOBIH 5t SR
15170, 7 65.4 6.54 10.0 3 SRT R SRR O & AR
16 170, 10 63.5 9.08 14.3 5 HE L DBERDE VLT E
17170, 15 60.8 | 13.05 21.5 more than65 Ve —F Y ARTRIBOIR
18170, 20| 58.3 | 16.68 28.5 more than65  EUA WA AN B FLA AT P R
19|70, 25| 55.9 | 20.0 35.7 more than65 -GG HTH Bo BBy
20 | 60, O 56.6 — — 2 AROT v =7 EROBERZ
2169, 1| 55.9 0.99 L7z | 2 #9BleEbid X 5ic. K
22|60, 3 54.9 2.91 5.30 3 3% DB L | 15 125250k
23160, 5 53.8 4.76 8.84 3 602% DLa) OBEL BEAT
24 60; 7 52.8 6.54 12.35 4 %Jﬁ-—c\i_\-énéo Y- 2 B\k]@jr v
25 160, 10 51.4 9.08 17.65 8 =TEOWKE. ¥ AHOED
26 | 60, 15 49.2 13.05 26.5 more than65 B ERTHALOTRE W
27 | 60, 20 47.1 16.¢8 35.4 more than65 25 T TRBEY A W07 v
28 | 60, 25 45.3 20.0 44.3 more than 65 %= 2 T RORRIGE T BikoR
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Table 16—2 Continued
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Fig.9. Showing the preservative days
of dog shark meat at 837°C., in various

degrees of drying and salting.
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70%
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Fig 10. Showing the

relation between

the concentration of salt in dog shark

meat and the preservative days.
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Table 17. The salt concentration to the available water for
_ bacteria and the limit of putrefaction in shark meat at 37°C°

2.78 | 8.3 13.6 | 19.8 | 29.3 | 46.6 | 65.1 | & | 115
2.9 | 8.8 15.1 | 21.7 | 31.9 | 50.6 | 71.6 | 95
4.8 |14.6 | 165 | 385 | 55.4 | 91.9 | 137 190

6.8 |29 2.4 | 59.5 " 85.6 | 161 240

22 I 71 136 249 567
: The marginal line of putrefaction.
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